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SECTION I.
I N T R O D U C T I O N
The Wabash Railroad In Illinois consists, roughly 
speaking, of two main lines: the North and South, or St. Louis 
and Chicago, and the East and West, or Kansas City, Buffalo,
New York, and Boston, divisions. These two main lines have 
their Junction at Beraent, in Piatt County, a town of fifteen 
hundred inhabitants. A short branch, about ten miles in length, 
at present extends northward from Sidney, on the main East and 
West line, to Champaign and Urbana, cities of population 11,000 
and v,000 respectively. Urbana is the county seat of Champaign 
County, and is also the location of the University of Illinois. 
Gibson is a town of about 2,100 inhabitants, situated almost 
directly north of Champaign, on the main North and South div­
ision of the Wabash system. A map ( Fig.1 ) shows the existing 
lines of the Wabash in. Illinois, and the other railroads oc­
cupying the same section of the State.
It has been suggested that if an extension be built 
to the Sidney-Champaign branch, reaching from Champaign to 
Gibson, the Wabash would have a "short out" from Champaign to 
Chicago, and should thus be able to compete with the Illinois 
Central for traffic northward.

2P R O J E C T
It. is the purpose of this investigation to deter­
mine whether it would he feasible to extend the existing Sid- 
ney-Champaign branch of the Wabash Railroad northward, to 
connect with the main North and South division at Gibson. On 
Maps Nos. 1 and 2 are shown the route of the proposed ex­
tension, Map No.2 being a section of the Official Railroad 
Map of Illinois. Neighboring steam and electric roads are purpose­
ly shown in detail.
This project includes the extension of the existing 
Sidney-Champalgn branch, and the electrification of both the 
extension and the existing lines of track. At present the 
Sidney-Champalgn branch is operated by steam.
SECTION II.
The distances are:-
Present Sidney-Champalgn branch...................12 miles.
Extension, Champaign to Dewey..................... 15 "
" , Dewey to Fisher.........................  3 "
" , Fisher to Gibson. . .....................  11 "
Total length of electrification................... 41 "
" " " proposed extension................. 29 "
The reasons for suggesting electric instead of steam 
operation are as follows:-
(a) Electric passenger interurban cars and electric 
freight locomotives have proved successful for high sp^ed in­
terurban service and rapid haulage of freight trains.
(b) Power generated at a central station and transmitted 
electrically to motors on the axles of cars is cheaper than
CoOfax
ncWot* I
I
lIJ
Th
rV®\»ct^i
5 * W w « 0
iDuaWle- <f**v /' S“^ / VAvcW^ M^ \ SXocWfc*
F***1
P i-o da
*3
\
.fiCig W.^sfri^KN--- ------^o;
i /  BvUU, / ^
tfcvtavovi
VT 7l«iU^
/>
' V \
rtarrh s >  „.
t jt-r—  ...
^ ‘/i oV r  R n S  llNJ/ |M*^ jf\^'A-o[lot a0/««A*ft
I L  l 7 "
I f
\
Jr i \
JMoriTictL-Lo »(i^
Jemcnt
* Parkin#
I Voov^i-
>  „■>* v * 4, <<A
y v  .f ^
fdirmoopf^
> — - - r ^ r ^ 1
’ ,t,r<t J— e
j Mftlltfown |
\  \  V  £*«>\ s  5% * 'V «
PA*
Wpsrvia*E
<9j***nolq
vY*
A,
J< ^  >y*‘^ T«o' & **
YZ. r T >ufm. o TniWreft. y^yr^'
“ A *‘" - <*lV \
I
J DJ
“*■"• Ks.it...
■ ^ . '  yl ^
1 C4^
r B o w m a n ©6#t la«4
Ffj urc 2i
3
an equivalent number of steam locomotives, each possessing 
its own boiler with the attendant losses.
(c) Power required for electric traction is taken by 
the motors only when the motors are in actual operation, 
while with steam there is the loss of energy due to firing up 
at the beginning of a run, and the waste due to the cooling 
down of the boiler after a run.
(d ) An electr o road is much more pleasant to use in 
travelling than is a steam road, since there is not the dis­
comfort from dust,dirt, smoke and cinders.
(e) Wages of firemen are saved when electricity is used 
for propelling trains.
(f) Electric service allows frequent local stops at 
cross-roads and small- country stations for milk cans, pack­
age freight, and passengers. Such traffic would not be 
worth while for a steam road, altho it amounts to consider­
able for an electric road.
(g) Electric pow°r may be sold from the transmission 
lines for the operation of motors in farm-houses and grain- 
elevators.
(h) Electric power may be used for lighting the 
streets and residences of small towns along the route, thus 
giving a source of revenue apart from the actual business 
of railway transportation.
4t e r m i n a l s
The primary terminal of the proposed, railway is the 
City of Champaign, with population, according to the Census 
of 1900, of 9,098, and estimated population for 1909 of li,ooo. 
The City of Urbana, however, immediately adjoins Champaign on 
the east, the business portions of the two towns being about 
two miles apart. Champaign and Urbana are closely linked by 
an electric street railway and steam roads, so that they 
practically form one city. The population of Urbana in 1900 
was 5,^08, and estimated for 1909 at '7,000. The two towns, 
therefore, form a terminal with population in 1900 of 14,806, 
and in 1909 of approximately 18,000. This does not include 
the number of students attending the University of Illinois 
in Urbana.
SECTION III.
The secondary terminals of the road are: -
1900 1909
Sidney, population......... ____564.....
Beers, ft
Bewey,
Fisher,
ft ..... 200
It ____614.....
Gibson, ft ...2,054.... ••••3*165
Secondary " Total___,..3,263....
Primary Terminal " ......... ,.14,806.... ___18,000
Student It ,..2,250.... --- 4,000
TOTAL TERMINAL POPULATION...... 20,319........ 26,900
Terminal population per mile of track............658
5SECTION IV.
T R I B U T A R Y
Tributary population is reckoned as the pop­
ulation occupying land within one and one-half miles on 
each side of the right-of-way.
Population Area Population 
Total Sq.Ml. Per sq.rai.-
Champaign County, (1900)..... 47,682.....1,008.....47.3
Subtracting for cities...... . 30, 000....................
Outside of cities............. 17,622............... 17.6
Ford County, (1900 )............ 18, 259...... 580.....31. 5
Subtracting for cities....... io, ooo.....................
Outside of cities............. 8,259................ 14.3
For l|- miles on each side of the track, and 34 
miles of track (exclusive of cities), the area tributary 
to the proposed line is 102 square miles.
Assuming tributary population at 16 per square
mile,
TOTAL TRIBUTARY POPULATION......... = 1,660.
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SECTION V.
S T U D E N T  P O P U L A T I O N  
The student population in Champaign and Urbana has 
a peculiar effect upon traffic conditions in those towns, 
because
(a) It is the custom of most of the students to 
return home two or three times each year at the vacation sea­
sons.
(b) Baseball and other athletic contests attract 
visitors from other towns, and at other times cause a large 
outflow of students to attend contests in other cities.
(c) Relatives and friends visit the University dur­
ing Commencement and other seasons.
(d) Conferences and Conventions held at the Univer­
sity attract visitors from over the State.
Hence the effect of the student population is to 
cause an Increase in passenger traffic greater in proportion 
th n. would be caused by an equal number of persons added to 
the permanent population of the Twin Cities. The magnitude 
and growth of' the student population for several years past 
is shown on the curve of Fig. 7.
U$
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7P O P U L A T I O N
The total population to be served by the pro­
posed line is, then:-
SECTION VI.
Population Per mile of
tracfe
Terminal (Primary)... .___18,000..... ...... 439
" (Secondary)...... 4,908.... ...... 119.5
Tributary.............
Student...............___ 4,000.... to••
TOTAL......... G96. 5
8I N D U S T R I E S  
Champaign and Urbana:-
Champaign and Urbana are primarily University 
towns, and they possess only small factories. The industries
SECTION VII.
include:
Foundries............................ 2
Planing Mills........................ 3
Lumber Yards.....................  3
Marble Works......................... 1
Piano Factory........................ 1
Farm Machinery, Factory...............1
Buggies and Wagons, "  1
Dairies.............................. 3
Railroad Shops....................... 2
Gas and Electric Plant.............. 1
Bottling Works....................... 2
Harness Factory...................... 1
Mattress Factory.....................1
The value of the manufactures of Champaign, as given by' 
the United States Census of 1900, was $486,229, the city be­
ing 31st in order among the cities of the State.
Gibson City:-
The industries of Gibson include:
Iron Works........................... 1
Canning Factory...................... 1
Shoe Factory......................... 1
Tile Factory......................... 1
9P R O D U C T I O N .
The two counties traversed by the proposed line, 
Champa!gn, and Ford, lie in the heart of the Illinois 
corn fields, Champaign County holding the world's record 
for corn production. Data has not been procured concerning 
the amount of corn produced by these Counties in the last 
year. However, from figures given in the 1906 Yearbook of 
the Department of Agriculture an estimate of the pro­
duction has been made:-
Assumlng two-thirds of t h e  C o u n t y  set in corn, 
and a production of 40 bushels per acre, the annual yield 
for Champaign C o u n tv  becomes
2/3 X 1, 003 X 640 X 40 = 17,203,200 bushels 
with a value of approximately $5,500,000.
Ford County is about one-half as large as Cham­
paign County, hence, according to this estimate its pro­
duction should be
i X 17,203,200 = 8,601,600 bushels, 
with a value of approximately #2,750,000.
SECTION VIII.
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P R E S E N T  R A I L R O A D  F A C I L I T I E S  
A very large proportion of the student and other 
travel from Champaign is to Chicago. This traffic is now 
almost entriely served by the Illinois Central Railroad 
north from Champaign, and the Chicago and Eastern Illinois 
Railroad north from Glover. ( Glover is a small station 
about ten miles east of Champaign, and is reached by the Big 
Four Railroad and the interurban lines of the Illinois 
Traction System. ) The Wabash Railroad at present enjoys 
very lit ole of this great amount of passenger traffic into 
and out of Champaign, since its facilities for passenger 
accomodations to Chicago are very poor. To get to Chicago' 
over the Wabash now requires going south to Sidney, west to 
Bement, then north to Chicago, the shortest time required 
being six hours.,
The Big Four Railroad offers competition for traffic 
east and west, altho the Wabash now secures its share of 
passengers to St. Louis. Many of the passengers to St.Louis 
now take the electric interurban cars of the Illinois 
Traction System to Bement or to Decatur, then go south on 
the Wabash Railroad.
One of the great inconveniences of the present 
railroad service from Champaign is that the accomodations 
to Chicago about mid-day are very poor. A local train noxv 
leaves Champaign over the Illinois Central at 1:20 P.M., 
arriving in Chicago at 5:20 P.M., a.trip of four hours. A 
•train on the Chicago and Eastern Illinois leaves Glover at
SECTION IX.
1.1
1:36 P.M., arriving in Chicago at 5:01 P.M. In order to take 
this Chicago and Eastern Illinois t- ain at Glover one must 
leave Champaign on the 12:30 P.M. Interurhan ear, thus mak­
ing the time to Chicago four hours and thirty-one minutes.
The Wabash Railroad now runs a train north from 
St.Louis to Chicago, which leaves Gibson at 1:14 P.M., ar- 
■ ving in Chicago at 4:58 P.M.. With the proposed extension 
it would be possible to make connections with that train by 
travelling the twenty-nine miles from Champaign to Gibson 
in forty minutes, that is, with departure from Champaign 
at 12:30 P.M., the same time as for the present connection 
over the Chicago and Eastern Illinois Railroad. The time of 
arrival in Chicago would be practically the same as with the 
Chicago and Eastern Illinois, and twenty-two minutes earlier 
than with the Illinois Central Railroad. The Wabash, with 
an attractive high-speed electric car to Gibson, and offer­
ing Pullman service from Gibson to Chicago should prove a 
pleasant alternative to the tiresome local service of the 
Illinois Central Railroad, and could compete favorably with 
the Chicago and Eastern Illinois.
Another very good connection could be made with 
a Wabash Railroad train, leaving Chicago at 12:04 P.M., 
arriving at Gibson at 3:14 P.M., thence to Champaign by 
3:54 P.M.. This would give persons time enough to do some 
business in Chicago in the morning, and still get to Cham­
paign in the afternoon. The only present connection from 
Chicago in t ie afternoon is one by way of the Chicago and 
Eastern Illinois Railroad to Danville, then over on the
12
Interurban, arriving in Champaign at 5:25 P.M..
The distances and fares to Chicago over these 
three roads are as follows:-
Miles Pare
Illinois Central................................ 120. . .$2.56
Chicago and Eastern Illinois (via Glover)..... 140...$2.80
Proposed Wabash................................. 138. .. $2. ^ 6
It has been stated that it would be possible 
to make the run from Champaign to Gibson in forty minutes, 
to make connections there with the 1:14 P.M. train. To 
prove this statement:—
Let it be assumed that there are stops of one min­
ute each at Fisher and Dewey. Then
Total time, Champaign to Gibson....... =40 minutes
Stop, Dev/ey...... ...................... = 1 minute
Stop, Fisher............................? 1 minute
Running time, 29 miles................. =38 minutes.
Assuming acceleration of ly mi./ hr.,/ sec. at 
starting of car, and same for negative acceleration due 
to braking for a stop, with assumed running speed of 45 
miles per hour,
We ger:-
Time to acquire speed of 45 mi./ hr. from a standstill
or vice versa = _£.5 rci./hr.------ _ 30 secondg#
If mi./hr./sec.
Total number o: successive accelerations and retard­
ations between Champaign and Gibson = 6 .
(Stops at Dewey, Fisher, Gibson; starts at champaign, 
Dewey, Fisher.)
Hence, total time required for accelerations and braking 
= 6 I 30 seconds = 180 seconds = 3 rainutes.
Considering the acceleration uniform in each case 
between standstill and full speed, we nay assume that for 
those three minutes the car is running at a uniform rate, 
which is' the average between standstill and 45 miles per . 
hour, or 22f miles per hour. For those three rainutes, 
therefore, the car has been running at only one-half speed, 
or at a sacrifice of l£ minutes. The actual running time 
at normal speed for the 29 miles would thus be reduced to 
38 — l-§- = 36-g- minutes. The maximum speed required, there­
fore becomes:-
36.5
60 4 -----= 47.6 miles per hour.
29
The average sreed, including storm, ls:-
40
60 4 --- = 43.5 miles per hour.
29
With the use of sixty-mile-per-hour interurban cars 
this time could be made with ease. It is seen that four 
minutes have been allowed for connections at Gibson.
Altogether the Wabash Railroad has four through 
trains each way daily between Chicago and St.Louis, and 
the proposed extension would offer that much greater range 
of available routes and connections south to and north 
from Champaign and Urbana.
The cities of Pontiac, Streator, and Joliet are 
very easily reached by the Wabash Railroad, whereas with 
the other roads one must go to Chicago, then double back.
Even with the proposed extension the Wabash Rail­
road could-not hope to compete in a straightaway run
13
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with the fastest schedule maintained over the Illinois 
Central Railroad---three hours and ten minutes---, be­
cause the Illinois Central tracfc is almost perfectly 
straight most of the way from Champaign to Chicago.
15
P R O B A B L E  E A R N I N G S
A.-THROUGH PASSENGER TRAEFIC: —
Through passenger traffic will be taken as mean­
ing the passenger traffic extending beyond the limits of the 
pro nosed extension, as opposed to local interurban traffic.
Considerable difficulty has been experienced in ob­
taining data on the ticket sales at the railroad offices 
in Champaign and Urbana. From such data as has been ob­
tained, charts (Fig.3) have been drawn, showing the approxi­
mate monthly sales at each of the railroad offices in the 
two towns. The sales at the Illinois Central office for 
one yea1' have been taken at Bi68, 000. The average monthly 
sales at the Big Four Railroad offices have been taken at 
#6,000 in Champaign, and #4,000 in Urbana.
In the calculations made for probable ticket sales 
it is assumed that the Wabash extension will secure one- 
eighth of the traffic now carried by the Illinois Central 
Railroad northward. The total Illinois Central 3ales are 
considered as being divided, one-half for northbound tickets * 
and one-half for southbound tickets. The Wabash Railroad 
cannot compete for the southbound sales. In competition 
with the Big Four Railroad for traffic East and West, the 
assimn.ption is made that the Wabash will secure one-fourth 
of the Champaign and Urbana traffic.
The Illinois Traction System gives as its number of 
tickets from Champaign to Glover as 64 per month, and from 
Urbana as 150 per month, making a total of 214 per month.
SECTION X.
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An estimate of 100 per month is made as the probable share 
of this traffic to go to the Wabash Railroad from the 
Chicago and Eastern Illinois.
The share of the through traffic which will cone 
to the proposed extension has been tabulated. (See page 17.) 
This table includes only the through business out of Cham­
paign and Urbana. The traffic into the cities is pract­
ically equal to the traffic out of them, since the per­
manent population is practically constant. The benefit 
which the Wabash Railroad Company would receive from the 
traffic due to the increased Influx of passengers to 
Champaign and Urbana over its lln<~s has not been taken 
into account.
A question night be raised as to whether it is 
Justifiable to assume that one-half of the passengers now 
going to Chicago by way of Glover and the Chicago and 
Eastern Illinois Railroad, and one-eighth of the present 
Illinois Central northbound passengers will take the Wab­
ash extension. An answer would be that:-
(1) An electrified extension of the Wabash Rail­
road, making connections with Wabash trains is very dif­
ferent from an electrified Illinois Traction interurban 
car milking connections with a Cillcago and Eastern Illinois 
train. The fare to Glover over the Interurban is twenty 
cents, and with only seven passengers per day the Illinois 
Traction System cannot be greatly concerned with swelling 
its traffic to Glover by means of profuse advertising.
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With a Wabash extension, with ability to sell tickets to 
points on the main Wabash line,it would be appropriate 
for the Wabash Railroad to see that its trains are well 
advertised.
(2) There would not be the necessity of buying 
tickets again at the junction point, Gibson, so that much 
of the delay and inconvenience of changing cars as at 
Glover would be eliminated. It might be feasible to haul 
a passenger coach over the electric line, with possibility 
of attaching it directly to the steam train at the 
junction, thus doing away with even the necessity of 
changing cars.
B.-LOCAL PASSENGER TRAFFIC
The total terminal and tributary population 
is estimated in Section VI at 28,568.
Assuming an income of 85.00 per capita per year 
we obtain
Income per year = 28,568 X $5.00 = 8142,840.
Income per year per mile of track= $3,484.
To determine whether this estimate is correct, let it 
be compared with the earnings of other roads in actual 
operation:-
19
4
17 Company Length of line Earnings per :
Miles of track
1. --------- 145 63 ,812
2. --------- 134 63 ,336
3 . --------- 83. 5 #2 ,453
4. --------- 52. 0 #3 ,023
5. --------- 39. 0 64,910
6. ------- 30. 0 83 ,543
7. --------- 20. 2 63 ,533
8. --------- oH #2,886
S. Proposed Wabash 41. 0 #3 ,484
It is evident from this table that the estimate 
of 63,484 per mile of track is not excessive. The proposed 
line is, however, somewhat unusual, because the principal 
terminals are located, at the middle of the length, and not 
at the ends. In order to leave a sufficient margin of 
safety in this case, let it be assumed that the earning's 
will be very low, say, 62,500 per year per mile of track. 
Whence
Income from local passenger traffic per year =
41 X 62,500 - 8102, 500.
# Lecture, Prof. Harding of Purdue University.
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C.-PRESENT WABASH PASSENGER TRAFFIC:-
Estimates have been made under (A) of this 
section, on the East and West traffic to be secured by 
the proposed extension in competition with the Big 
Four Railroad, and under (B), on the local traffic be­
tween Urbana and Sidney. It will be considered, there­
fore, that the present volume of Wabash traffic is ac­
counted for in those estimates.
D.—FREIGHT TRAFFIC:-
The freight now brought into Champaign
and Urbana is in amount as follows:- TO
Present Proposed
Volume Extension
Champaign Urbana Champaign Urbana
Wabash, cars, 2 1 2 1
Illinois Central » 8 — 6 0
(from north) 
Big Four " 3 2 1 0
Illinois Traction" 1 0 ------  -------
System
14 3 9 1
Assuming tonnage per car = 20 tons, freight coming
to the proposed extension per day becomes:-
Cars Tons Miles Ton-miles
Present Wabash,
Sidney to Champaign 2 40 12 430
21
Cars Tons Miles Ton-miles
Sidney to Urbana 1 20 10 200
From Illinois Central 6 120 29 3480
(Gibson to Champaign)
From Big Four 1 20 10 200
(Sidney to Urbana)
10 200 61 4360
Assuming earnings from freight haulage at § cent per 
ton-mile,#
Total Income from Import freight per year =
4360 X $.0075 X 300 = $9760.
The export freight from Champaign and Urbana is 
small in amount, because the towns are not manufacturing 
centers. Let it be assumed, then, that one car per day is 
shipped out of Champaign and Urbana northward, as traffic 
over the Wabash Railroad, and that the distance is _30 
miles. Then, assuming earnings as f cent per ton-mile 
as with import freight,
Total earnings per year from export freight =
20 X 30 X $.0075 X 300 = $1350.
Hence,
Earnings from import freight...... .....$9760.
Earnings from export freight............ $1350.
Gross freight earnings per year , estimated,.$11,110
E.-SALB OF POWER:-
The power sold will be used for operating
motors in grain elevators, and for lighting the streets 
# 'American Railway Transportation."—  Johnson.
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and residences of Sidney and Fisher. Trolley voltage 
is subject to great fluctation, hence motors cannot 
be run satisfactorily by taking current directly from 
the trolley circuit. Installation of induction motors 
is expensive, hence impracticable except at Sidney 
and Fisher, and. the motor load will therefore be 
confined to those two towns.
Power delivered in Sidney or Fisher, (estimated
maximum of 20 K.W.) per day,
K.W. hrs. Load
Factor
20 X 24 X .20 = 96 K.W. hours.
Average return per K.W. hour (estimated)=#. 10 
n cost " " " " =4.05
Net earnings " " " " ...$.05
Net yearly return from sale of power in the 
two towns =
towns K.W.hrs. days return
2 X 96 X 365 X #.05 = #3,510.
23
P R O B A B L E E A R N I N G S
F.-SUMMARY:-
SOURCE ANNUAL TOTAL 
EARNINGS
EARNINGS 
per mile 
of trach
"Through" passenger traffic... #1,110.
Local passenger traffic..... ___  102,500 2,500.
Export freight............... 32.90
Import freight............... ___  9,760 238.
Sale of power................ 85.60
GRAND TOTAL...... ...... #3,966.50
24
P R O B A B L E  C O S T  
A.-TYPE OF INSTALLATION:- 
(1) —  General:-
It is necessary to determine the general 
type of installation before estimates on probable cost 
of the extension can be made. The project includes:-
a. Electrification of twelve miles of track exist­
ing between Champaign and Sidney.
b. Building of a new electrified extension from 
Champaign to Gibson.
A profile map, (Fig. 3 ), shows that there are 
no great engineering difficulties to be met, for the 
new section is almost level for the entire distance. 
Two small bridges will be required, one between Dewey 
and Fisher, and. one between Fisher and Gibson.
It has been decided, to go through Dewey, altho 
that will make the track longer, because the local 
traffic from, a small town is considerable.
Length of new track..........“29 miles
" " existing track.... =12 "
Total length of r o a d .......... 41 "
The existing track between Sidney and Champaign 
is in fair condition, and all that will be required 
on that division will be the bonding of the rails and
the stringing the overhead work---- the trolley-wire
and high-tension transmission lines.
(2)---High tension transmission system:-
SECTION XI.
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The usual practice in power transmission work is to 
consider 1000 volts per mile a good trial value. Hence, for 
this case, with 41 miles,
Transmission voltage - 41 1000 = 41000 volts.
This voltage, however, is not standard; therefore, in 
order to use standard transformers and other standard apparatus 
which will be less expensive than specially constructed 41000 
volt equipment, it is decided to use standard 55000-volt 
transmission. Two systems of such transmission are available:
55000-volt single phase, and 55000-volt three phase. The rel-
#ative costs for those two systems are:-
Cost per mile, three phase = Sol, 657.
'• '» " , single " = an, 125.
Difference for " " = $ 512. per mile.
If it be considered that machines bought from manu­
facturers will almost always be wound three-phase, and that 
the purchaser will pay for three-phase machines in either case; 
that induction motors may be run off a three-phase circuit; 
that the load may be equally divided between phases to give 
good regulation; and that if one phase of a three-phase system 
becomes disabled the other two phases will carry the load 
(?/ith delta connection, or with grounded neutral in a Y-con- 
nection) , it is seen that a three-phase system is preferable 
to a single-phase system in spite of its higher cost of in­
stallation.
The frequency to be used will be taken as standard
#  Standard Handbook for Electrical Engineers, Sect. 13.
! Elements of Electrical Engineering. Steinmetz.
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(3 )---Distributing system:-
Several methods of getting current to the cars 
are available. The maximum amount of power which can be taken 
by a locomotive or a car from a direct current trolley wire 
at 600 volts is about 3G0' vore-'— power. The locomotives required 
for the proposed road need not be of more than 300 horse­
power capacity, nor the passenger interurban cars of more than 
200 horse-power. A third-rail system, therefore, will not 
be considered , since the cost would be excessive, and such 
a system will not be required. Following are the comparative 
costs of various installations 
A.C.—  6,600-11,000 volts,
D.C.—  600 volts, span construction,
D.C. — 600 volts, bracket " ,
D.C.—  600 volts, catenary " ,
Of these systems, the 600 volt, direct current, cat­
enary trolley construction possesses the advantages of low cost 
of installation and maintenance, and the level trolley wire 
of the catenary method of suspension. It will be selected foi 
the proposed road. Catenary construction offers a lower 
cost of maintenance because the trolley pole is not liable 
to "pound'' , due to unevenness of the wire, and therefore 
hangers and ears are not worn out quickly, as is the case 
with the bracket construction, which has a lower initial 
cost of installation.
(4 )---Sub-s.tatiofis :-
The general practice of interurban roads is to 
#Standard Handbook for Electrical Engineers.
25 cycles.
per mile, #3, 2.30.
" " , $3,326.
" " , $2,497.
" " , #2,631.
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Place their sub-stations about ten miles apart. The map 
(Fig.2) shows that we may place our sub-stations at the 
natural division points'. Sidney, Champaign, Dewey, and Gibson 
City, the lengths of divisions being 12, 15,and 14 miles.
The high-tension transmission line must pass around the 
cities of Champaign and Urbana, so that a sub-station lo­
cated at Champaign would be at the northern edge of the city. 
T2ie lengths between sub-stations would then become ap­
proximately 13, 14, and 14 miles, mating a very nearly 
equal division.
It may be suggested that the line might be operated 
with one phase of the three-phase transmission on each of the 
three divisions, giving balanced load and good regulation.
( 5)---Power Plant
The best location for the power plant seems to be at 
Sidney, Illinois. The reasons are:-
a. Condenser water may be secured in sufficient quan­
tities from a branch of the Salt forfc stream, which passes 
about one hundred feet east of the Wabash Station at Sidney.
b. Coal facilities are good, since the plant would
be located on the main line of the Wabash Railroad, and there 
are coal mines on the Wabash about twenty miles east.
c. There is sufficient space available to allow build­
ing of car-barns adjoining the power plant, and the land 
would be comparatively cheap.
It would be possible to dam up the stream mentioned 
to get a reserve supply of water if necessary, since the 
present Wabash main line runs along the crest of a 25-foot
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embankment and across a bridge over the stream. Also, If the 
power plant be built next to the embankment, coal could be 
unloaded by gravity from the cars into the coal bunkers.
B .-COST OF INSTALLATION:-
The type of Installation selected closely cor­
responds with that in actual operation by the Illinois Tract­
ion System in the same neighborhood. Hence some of the items 
of cost given below have been obtained from them; other costs 
are from the Standard Handbook for Electrical Engineers, 
and from figures given by Professor Harding of Purdue Uni­
versity.
Cost of 33000 volt, 3-phase transmission line,
Sidney to Gibson, 41 miles at #1,637 per mile...... # 67,117
Trolley construction, catenary, 600 volts,d.c.,
41 miles at #2,681 per mile..........................#109,921
Bonds, 41 miles at #600 per mile................ # 24,600
New roadbed, Champaign to Gibson,
29 miles at #15,000 per mile....................... #435,000
Repairs on existing roadbed, Sidney to Champaign,
12 miles at #500 per mile.......................... # 6,000
Sub-stations and equipment, Champaign, Dewey,
Gibson, 3 at #15,000 each...........................# 45,000
S u b -station, located in power house at Sidney,
equipment......................................... # 0 J
Sub-station at Eisner, for street lighting,
.... ........ -  ------------  ---- 1
29
building and equipment.............................$ 10,000
Power station,
41 miles at $2,450 per mile....... ............. ,.$100,450
Oars and equipment,
41 miles at #1,500 per mile........................ $ 61,500
Telephone line,
41 miles at $120 per mile.......... ...............# 4,920
Right-of-way, Champaign to Gibson, land at 
$200 per acre, 50 feet wide, 29 miles............ $ 35,151
Oar-barn, and land occupied by it and Power 
Station, estimated..... ......................... g 15,000
TOTAL INITIAL POST OF IMPROVEMENTS AND FXTSNSION
...........#928,659
(Freight and tichet offices are assumed to be included 
in the sub-station buildings. )
To get initial cost of existing Sidney-Ohampalgn 
branch of the Wabash Railroad:-
12 miles roadbed, at #15, 000 per mile......... #180,000
Right-of-way, assuming land at $100 per acre at the time 
of building that branch, 50 feet wide, 12 miles
.................. $ 7 ,6 8 6
Roadbed and switching yards at terminals,
1 mile at #15,000......... .................... $ 15,000
Assume cost of land for freight yards and 
Passenger stations at champaign and Urbana. ...# 25,000
TOTAL ORIGINAL INVESTMENT_____________ = #227, 686.
TOTAL ADDITIONAL INVESTMENT............= ;?928,659.
TOTAL INVESTMENT....................... =#1, 156, 345.
TOTAL INVESTMENT PER MILE OF TRACK____ = #28,200.
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SECTION XII.
A N N U A L  O P E R A T I N G -  E X P E N S E S
A sample train-sheet, showing running schedules 
suggested for cars, is shown (Pig.4) , Prom this train-sheet a 
curve, (Fig. 5),has been plotted to show the approximate load, 
or ampere output, required of the generating station at 
different hours of the day. This curve has been compiled from 
data giT*^ n in Wilson and Lydall, "Electric Traction". The 
assumptions are that a 100 H.P. motor will tahe at the moment 
of starting,185 amperes, which current decreases in about 
45 seconds to a normal value of 80 amperes for a uniform speed 
of 45 feet per second (37-|- miles per hour). The cars are assumed 
to be equipped each with two 100 H.P. motors, or four 75 H.P. 
motors. Knowing the exact number of cars starting, stopping, or 
running at normal speed at successive moments, it was possible 
to plot the curve shown.
There are momentary currents at about 3:45 P.M. and 6:00 
P.M. of over 1200 amperes; but machines of lower capacity 
can stand a rush of current of 1200 amperes momentarily with-, 
out harm. About 550 amperes seems a fair estimate for machines 
to be used in the present case. This Indicates an output of 
550 X 600 = 33,000 watts - 330 K.W.
In order to allow for future growth, let it be assumed that gen­
erators to supply 400 K.W. to the motors will be installed. The 
Illinois Traction Company, in the same neighborhood claims 
that it generates power at a cost of from .5 to 1.0 cent per 
K.W. hour. Let it be assumed that the power generated in this 
station will cost 1 cent per K.W. hour.
Then:
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COST OF POWER PER Y E A R  =
load
K.W. hrs. da. factor
400 X PA X 365 X .50  X I *0 1 ..............
( This includes wages of engineers, firemen,etc. ) 
Wages of  sub-station attendants and oicket. agents,
# 17,500
Champaign......2
Urb a n  a ........... 2
G i b s o n ........... 1
Fisher........ 1
Dewey........ .. 1
Total, 7 men at £50 per month, per year,& 3,600
Motomen, conductors, etc.,
10 X $2.50 X 365...................... - 9,125
Foremen, 1, linemen, 2, for line repair work,
1 at #75 per month...................$ 900
2 at 660 per month................... $ 1,440
Dispatcher, division superintendent, traffic manager, etc.,
Salaries............................................... 4, C00
Miscellaneous, taxes, etc.,.................. ........ 6 3,000
TOTAL AH DUAL OPERATING EXPENSES................. $ ?6> 565
OPERATING EXPENSES PER MILE OF TRACK............ -v 892
' TOTAL ANNUAL OPERATING EXPENSES... ....... 6 36,565.
ANNUAL FIXED CHARGES...................... 6 • 115,345.
GROSS Y E ARLY E X P E N D I T U R E S ....................$ 151, 910.
PER MILE OF TRACK....... .................$ 3,720.
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SECTION XIII.
C O N C L U S I O N S
PER MILE 
TOTAL OF TRACK
GROSS EARNINGS PER YEAR (ESTIMATE!)).... $162,727.00----$3,970.
" EXPENDITURES PER YEAR " .... 3151.910. 00----$5.706.
NET EARNINGS « » " _ ___$ 10,817.00---- $ 264.
It is believed that the estimates of probable costs and 
probable earnings as given in this Investigation are con­
servative. The final results indicate that an electrified 
extension of the Wabash Railroad such as is herein proposed 
would be feasible.
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